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Goal of these slides…

1) Update and Document Au+Au @ 200 GeV luminosity projections
2) Highlight implications for detector performance specifications 

(need agreement)
3) Work towards a five-year run plan to discuss/show publicly
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Email from Wolfram Fischer (01/28/2017).

“I have attached two plots, one from one of the best stores in p+p@200 GeV Run-15 (18925)
and one from one of the best stores in Au+Au@200 GeV Run-16 (19645).”

Au+Au collision rate assuming 6.8 barn inelastic cross section…
Total              Fraction |z|<15 cm   Rate

Peak at 150 x 10^26 x 6.8e-24  102 kHz                 35%                      36 kHz
Within 15 minutes down to      85 kHz                    30%                      26 kHz
Within 5 hours down to            47 kHz                   28%                      13 kHz

Luminosity versus time in store

Fraction |z|<15 cm versus time in store

Fraction |z|<15 cm versus time in store
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Updated 6 Jan. 2017 !
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Consider 3 Au+Au @ 200 GeV running conditions…
1) Commissioning run at Run-16 best (refer to as 2022Emin)               (22 weeks)
2) Physics Run at 2022E (2022Emax) maximum projections   (22 weeks)
3) Physics Run at 2023E (2023Emax) maximum projections  (22 weeks)

• Assume 62% RHIC update, 80% sPHENIX uptime… 
• Pot. Sample = Potentially Sampled with selective trigger (TBC for each topic)    

MB Evts |z|<15              All z
Record      Pot.Samp.  Pot. Samp.

1) 9.8e10    13.6e10         46.8e10

2) 9.8e10     26.0e10         67.2e10

3) 9.8e10     36.4e10         94.2e10

• 100 billion recorded per run.
• In super 2023Emax run, one 

could potentially sample 942 
billion events (but 60% 
without tracking coverage).
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How to approach a five-year run plan?

How many weeks to assume in each run?
Note that when we were constrained to two years, ALD said assuming 30 cryo
weeks was OK.   Should we back this down to 22 or 25 cryo weeks for 5 years?

How to estimate sPHENIX uptime (we used 80%), but that is probably high for a 
first run especially with the tracking?
Should we have 60% in the first commissioning run.   Balancing effect – promising 
physics in Year-1 if running time is shorter and pushing importance of multi-year 
running.

How much detail do we want to include?    
Realistic DAQ live time 90-95% (?), fraction of |z| < 15 cm obtained with Level-1 
BBC type detector (what is the z-resolution, etc.)?

Note that for physics projections, we do not always want to assume the maximum 
(especially at the start).   However, the detector, DAQ, trigger need to be designed 
with specifications to run in these optimistic maximum cases (or we cannot claim to 
aim for that physics).
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Starting Point on 5-Year Run Plan Strawman…

1. Au+Au @ 200 GeV – commissioning + physics (22 running weeks ?).
Need high occupancy to fully understand the TPC, etc.    Use 
2022Emin projections…

2. p+p @ 200 GeV and p+Au @ 200 GeV
3. Au+Au @ 200 GeV – high luminosity running (22 weeks ?), 

2022Emax projections…
4. p+p @ 200 GeV, maybe a new geometry (?)
5. Au+Au @ 200 GeV – super high luminosity (22 weeks ?), 2023Emax 

projections
 assume adding physics from run 1, 3, 5 

so for min.bias ~ 300 billion events
 sampled (see trigger slides next) with tracking 750 billion, 

without tracking 2 trillion!

Should we be just adding run 3 and 5 (i.e. not the commissioning run)? 
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What is the specification for the TPC on being able to handle 
charge distortions?

2022Emin – implies 100 kHz total
2022Emax – implies 140 kHz total
2023Emax – implies 200 kHz total

If we cannot handle the higher numbers, that is a major input 
issue on the five-year run plan and physics goals.    

Do we need to wait 15 minutes to turn on the TPC?   Other 
tracking detectors?    Again specifications needed….

I have also confirmed with Wolfram that having a crossing angle 
lowers the collision rate, but does not help appreciably in any 
regard.   Thus, we should not be referring to this publicly.
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What might be triggerable and thus accessed beyond the 100 
billion MB per year?

1. Direct photons should be straightforward > 10 GeV (see next 
slide).     
Thus, in a 5-year plan, one could sample:
* 2 trillion events for photon yields, photon-jet correlations
* 750 billion events for photons with full charge tracking for

opposite side fragmentation, medium response, etc.
* Compare those to just 468 (136) billion in Year-1, which is 

already very optimistic if we are commissioning. 

2. Jet triggering is more challenging in Au+Au, but may work for 
the highest energy jets (see next slide).

3. Upsilon triggering likely not to work in central Au+Au, but may 
be very valuable in more peripheral Au+Au.
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Kurt & Dennis are making a new trigger 
emulator module.    Direct photon trigger 
needs Au+Au rejection (200 kHz  1 kHz) of 
200 or greater…

Easy to achieve and sample full luminosity.      
What is the priority to sample not only 
events with |z|< 15 cm with full tracking 
but also |z| > 15 cm for single photons and 
photon-jet or photon-energy distribution 
(no tracking).

Jet patch trigger in
Au+Au more 
challenging.

Needs much more
detailed study with
Emulator.

Figures from the sPHENIX Proposal
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Upsilon trigger via single electrons works 
well in p+p (as documented in proposal).

Very unlike to work in central Au+Au, but 
perhaps in more peripheral events (which 
form CMS data might be where some 
interesting effects are happening).

Full emulator studies needed, including potential
Invariant mass dilepton calculations.
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Reminder  sPHENIX Proposal Text (11/19/2014 version)


